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- RAYS FROM RADIUM

=

H FOR SCIENTISTS AND LAYMEN AT HIGH SCHOOL

QUEER LIGHT SEEN
[N DARKENED ROOM.

Professor E. Rutherford of Can-
ada Demonstrates Power of
Radio-Activity.

BIG AUDIENCE APPLAUDS.

Flashes Which Travel 20,000
Miles a SBecond, Penetrate Iron
and May Cure Diseases
Are Witnessed.

Radlum and radio activity were the chief
S topic of Interest to the public and the

sclentists at yesterday's seaslon of the
Ameriean Association for the Advance-
ment of Bcienco. The announcement that
Professor E. Rutherford of MeGill Unl-
wersity, Montreal, would give a publle
Jecture, lustrated with experiments, at-
tracted a Iarge number of persons to
the Central High School early in the aft-
AMmOan.

All of the various sections had finlshed
thelr pesslons In time to allow the mem-
bérs to attend the lecture, and long be-
fcre the time for the lecture to begin the
caditorium was ecrowded by those curlous
to learn of radlum and radio activity,

Professor Rutherford is a young man,
but he demonstrated to his audlence that
he was thoroughly informed on the sub-
Ject of his lecture. He spoke rapldly, so
that at Umes it was hard to follow him
through o maze of sclentific technicall-
ties, but he had little difficulty in keeping
his hearers interested throughout the dis-
oourse.

While the experiments were in progress
the auditorium was darkened, so thst
the audience could the better see the faint
giow that radium gives out. Eyes were
stralned In the effort to ees the rays,
that were invisible at first because of the
change from lightness to darkness but
when the audience, after much peering,
discovered the [rfaint wrlow, Professor
Ruotherford was rewarded by hearty ap-
plause.

Carroll D. Wright, the Unlted States
Labor Commissioner and president of
the assoclation, Introduced Professor
Rutherford, first requesting that the wom-
€n remove their hats,

Mr. Wright said that the assoclation
Topresents something more than scien-
tifie work in the United Btates, ‘that it is
Ameriean In the broadest senss, and
therefore he warmly welcomed Professor
Rutherford, who, although a resident of
another country, is regarded as a fellow
scientist. Professor  Rutherford s a

gliow of the Royal Soclety, and sithough
younig hns spent the last five years in
studying radio-activity.

WOMAN'S PART IN WORK.

Professor Rutherford spoke In part as
Lotlows:

**The subject of radio-activits is of In-
terest to the publié, on mccount of the
sasprinlong properties  developed, and of
intesest to sclentific men because of the
light which it throws on the important
guestion of the constitution of mutter. I
will give you a brief historical summary
of Tadium and radio-activity.

It war firmt discovered in Paris by M.
Honore Beequeral, who Investigated the
photographic cfects of emanntions from
uranfum compounds. He suspécted a con-

. nection betwoeen the phosphorescence pro-

! tuced on the walls of an X-ray tube and
thess uranlum rays,

“Polnicare suggssted that the same re-
sults would be given by bodles natumily

cnt, and It was Becgueral who
found this 1o be true In the ense of
umnium. The difference between the
wranium rays and the X-rays s thot the
former are produced spontancously and
Jast definitely, while the lstter require a
great deal of energy to produce them,

“**The uranium rays have a property
which forms the basls of phyaical mens-
urements, namely, that of discharging an
glestrified body."”

Professor Rutherford demonstrated this
By means of a gold-leaf electroscope. The
Jeaves of the electroscope, which had
been  electrified previously, were dis-
chnrged by bringing into their nelghbor-
‘hood & very small quantity of madium,
whose properties are similar to those of
uranium, but much more Intenee. The
Mustration wae o demonstration of the
tremendous power of radium, Continuing,
Professor Rutherford gaid:

*Mme. Cure Investigated to determiné
: other substances would act llke
T and she found that thorlum
- metod similarly. Later, she found that
plteh blende, an ore, found most largely In
porsessed these properties o a
mlsh degree; much greater, in fact,
than would be possessed elther by pure
uranlum or thorium. She attributed this
Increased activity to n new substance
which she ealled radium. She found that
the radinted power varied directly with the
amount of radlum present, and not at ell
“mpon the degree of concentration of the
‘sulistance containing It
TEN-MILLIONTH OF TON.
- ™The preparation of radium from the
pitch blende Is a very tedlous chemical
Procesa, From one ton of the original ma-
" gerial only about on ten-millionth re-
"mains. It is on this account that radium

expensive, but because of s won-
m POWEr very .'i:’t_ic of it profuces

the dlmover{ of mdium two. new
called pollonlum and actiniurn,
pperties similar to radium, have
wred. Pure radium has a radial
ot between one and two :nillion
it of uranium.
] : from radium are not
: visible. A feeble glow s the
of g , The radiations may be de-
. b flarescence wﬁfd i?r
£2 ~Ta n or in emite,
| © —ﬂﬂm“ ?, is was illustrated by
mte conducted in the darkened

pees three kinde of ra
ntlnued Professor Ruth-
the alpha, beta

flashea of light, which, if the spinthari-
#cope had been used, would have demon-
:;Ia:utg the presence of the alpha rays in

PENETRATING IRON.
In the lantern slide [llustration the ac-
tlon of an Individual atom was witnessed,
the atom throwing off parts of itself, rep-

resented by the particles of lght. Indl-
cating the presence of the aipha rays.
The alpha rays are very penetrating and
simllar to the X-rays. This was dem-
onstrated by Professor Rutherford. who
showed that the alpha rays penetrated
an iron plate two Inches thick.

Another important property of radium
is the guseous emanation that it diffuses,
which are like the gases of the argon
family. Professor Rutherford then raised
the question wheiher these emanations sire
miterial, and sald that they are, because
they can be condensed by cold,

“To prove this, Professor Rutherford
heated a tube contalning radium, making
emanations. The emanations were carried
to an electroscope through a tube, and dis-
charged the electroscope,

Professor Ruthcrford has  discovered
that one in of radium gives off 100 gram
calories an hour. The heat of radium is
very great, and Professor Rutherford sald
thet one pound of radium would generate

100,000-horse-power,  Thess effects of ra-
dium are produced by some sort of cheml-
cal or atomle charge, and, therefore, the

rnerfr produced by radium comes from
Itself,

“Cme month after losing the emanations™
continued the professor, “radium gradual-
ly recovers its radjo-actlve power. while
Iie emanation loses power just as fast as
radium recovers, Then the total power of
radiom {s constant. After the alpha rays
are expelled the emanatlons are left. The
emanation produces another kind of mat-
ter, which In turn produces e¢xclted activ-
ity. Then three kinds of matter are pro-
duced in succession,

*The fourth change produces pollonium,
while the final product is elther hellum or
hydrogen, although It is not known defl-
nitely which., Evidence for the breaking
up of atoms is found in the fact that radi-
um has been radinting since creation. The
alpha particles glven off are elther helium
or hydrogen, hellum always being found
near radio-activity substances,

2 h change forms a definite product.
Then the transmutation Is spontaneous. It
Foes on immutahly. It §s not probable
thut wa can control it. If we could, a
lirge amount of power would be avallsble
from a minute quantity of radlum.”

As to 18 medical uses, Professor Ruther-
ford sald that it is a partlal cure far can-
cor, while on the question of whether It
is & cure for consumption there Is much
speculation, but little definlte knowledge.

After tha lecture the professor was sur-
rounded by an eager crowd that thronged
about In an effort to get a closer view of
radium,

PROFESSOR LEWIS HAUPT
ON MISSISSIPPI FLOODS.

Levees have demonstrated that they are
a fallure as a means of derpening rivers
and preventing fleods, according to the pa-
per read by Professor Lowis 3. Haupt be-
fore the Engineering Section of the Amer-
fean Assoclation for the Advancement of
Sclence last night,

Professor Haupt, who has been a mem-

ber of the Panama Canal Commission
twice, is one of the leading nuthorities in
the world of hydraulic engineering, having
won muny medals and awards from va-
rious sclentllic socleties,

The American  FPhilosophieal Society
awarded the Magellanic premium in 1555
to him; the Natlonal Export Exposition
rave him its highest award In 159, nnd hé
recelved a gold medal at the Parls Expo-
sitlon. He also received thoe Elliott Cres-
San gold medal of the Franklin Inetitute
in 1901, He i the Inventor of the reaction
bréakwater system, which promises to
Tevolutionize toe mothods of  deepening
Harbor npproaches, He aleo s an author-
Ity on river engineering, and of the Mis-
elesipn] River =ald:

“The levees hove amply demons
that they are g faflure as a modo
aning t}'uu.— river. The reporto and st
tics of the last twenly years prove cons
clusively that they merely result In raje-
ing the bed of the siream as fast as the
levees are helghtened.

“Whit you necd pre efforts expended at
the shallow and tortuous parts of the
stream. By decpening nand straightening
the channel at these points, you will carry
off the water xt a much Taster rate, thus
preventing congestion and conseguent de-
positing of bars further up.'*

Afler recounting the efforts that have
been made In the last twenty years to
prevent the disustrous flomds of the Mis-
slssippi  River by bullding levees and
dikes, Professor Haupt sald, in part. H-
lustrating his talk with stercopticon views
showing the phycleal conditions existing
in the Mississippl River valley:

HYDRAULIC DREDGES,

“It Is reasonable to conclode that the
aeffest of the levee system upon the navi-
gable channel Is at least negative, and
hence the Missigslppl River Commiesion ha®
at length been forced to resort to the use
of powerful hydraulic dredges for the pus-
pose of temporarily Increasing the depths
atross the bars during the senson of low
water. But so unstable are these culg

-

that in some Instances they are redredged |

irom three to four times within a 'w
months during the low-water season and
the plant ls of little use during the re-
mainder of the year

“Moreover, under the act of 1502, thers
would seem to be no authority for Federal
appropriations for the levees, uniess thoy
are found *To afford ease and safety to
the navigation and commerce of the river
and to decpen the channel’ It would also
appear that the tran=ient dreaging of the
bars doos not fall within the require-
ments of ereatlng 2 permanent channel,
nor does it operale 1o preveéat desiructive
floods.”

“But ‘self-preservation le the first law of
natere’ snd the local belief In the effl-
clency of embankments for ‘the purpose of
reclulming lands or preventing injury to
the lands or private property from over-
flow," Is 80 innate that the occupanis of
such tracts are simost a onit in thelr de-
mands for national ald for protection and
not without reason, since they have a
right to be protected in their lives, homes
and property from the ravages of a com-
won enemy from without. Since, under
cxisting conditions there appears to be
no warrant for the appleation of the
funds to reclamation works pure and sim-
ple, the law should be amended and an
ngxﬁrop.'iuthm should be made directly for
L saprpose independently of the com-
mercial or navigation requirems=ntas.

**The lands thus reclalmed are amongst
the most fertile and desirable within the
Federal domain and would become the
source of a large volume of staple com-
modities for manufacliares and food
products. There is guite a= strong an
argument for the development of thias
pirtion of our territory by the exclusion
of floods and thelr dovastations at the
expense of the genernl Government a2
there {8 for the fertilization of the arid
lands of the western plaing by the appli-
cntion of brrigation. While one section
has too much water at certaln seasons
the ather was too ittle. and It i» ungques-
tionably the functlon of o satemal gov-
ernment to eqralizs and regulate the dis-
tributizn of thls life-miving element for
the general welfare,

*To this extent and for sthis purposo
levees are unquestionably useful, yat they
are not the only resource of the engineer-
ing profession in alleviating flonds and
reciaiming Iande nuge an Impor-
tant factor and this s based opon the
principle of drawing down the water by
gravity to lower levels and wolding it as
rapidly as=s the topography whl permit,
but. this Important expedent kas becn
vigorously opposel by leves advocates
and set aside untried as purely theuvret-
{eal, bence It is that atteniion directed
to a few physical facts s3 to the direst
benefits to be derived from the opening
of all ble avenues of escape of the
ficod waters.

THE OUTLET SYSTEM.

*““There has been much misunderastanding
ns to the practical application of this sys-
tem, and erroncous Impres=ions prevall as
to Its results in consequence of the dedue-
tions druwn from natural crevamses,

“As the discharge from these openings
returns to the main trunk lower down,
through the tributaries, where the conflu-
ence of waters further obstructs the flow
and causes deposits, it Is claimed that
outlets would be harmful. But this {s not

P

discharge of a portlon of the excess of
the floods into suitably located !mpound-
ll-u.'I m“vn;mﬂ remote l'l'l::. th
action the river curren

“It is mlso clnimed that the navigable
channel would be injured by the reduc-
tion of volume below the crevasses, and
that the bed would rise In consequence
thereaf. This conclusion docs not appear
to be sustained elther In
tice. On this d

Abbot : T,
ey wnder b Tenit of Cutiere:
e

dischar eirs, cony
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nels other than that of the maln .
‘.”l‘l;:un of this system have

PROFESS0R E,DWIGHT SANDERSON.

Three distinguished attendants nt
meeting of the American Asgociation fo

the Advancement of Science. Mr. Wright
Commissioner;

{s Uniied Siates Labor
Professor Sanderson occuples the ¢
of entomology at the Agricultural Col
lege of Texas, and Doctor
Chief of the Bureau of Entomology a
Washington.
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in its c¢hannel, ard eventually elevaie
rather thun depress the surface of the
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Perhiaps the best evidenes on  this
mue d poin 1 be found In Lhe
anewer 6f Nature hersell, g0 that g
aminition of the bed below the
the disiribuinries will throw =

on the 5{.1-31
REVERSE CURVES.

“Taking that portion of the delta beélow
the forts which is In g state of nature and
utileveed It s obwerved that In the re-
verse curves swing around t
where the radll are but tw
one-balf miles, the great
thirty-one and tweniy-nl

e efer
and one i
" depths ave

fathoms re-

spectively, due to the re of the
sharp concave banks and the reduced
width. As the radius lengthens to thres
miles, the thaiwer depths shoal o

thirteen, twelve and eleven fathoms, and
the river alse wide graduaily to the
Crevasse known as “The Jump.” whera
1Ih|~ width execeds a half mille the
Cepliis increass to sixteen fathom CAAT
of the opening and to thirty-nlne fathoms
and no bottom af o quarter of a4 mile
lowek down, with over tifteen fathoms for
several miles, )
*in 11
below (o :
is mure t : a8
dite to local curviturs
impact due to the suction or sot of tlie
curronis townrd the right bank.
“Continuing downstream, as it widens
out to a mile In breadth, the bed shoals
to about six fathoms ut the head of the
Pasn which may be regarded as three
9 and yet it will be found that
= of these distributariea the
depths excecd those of ihe undivided
E'I.I'(',.r.'t. In the Fass a Loutre it Is twelve,
i Bouth Pars ten and in Southwest Pass
tlilrteen fathoms. with no bottom, all at
the points of | Ivided cur-

therefors,
d of belng [

great and it s pot
but appurently io

crevas:
In ea:

renis. Agaln Pas= a Lotutre at the
cruviese, which formed In 1591, the depth
3 ening s thirt !
v it fs fourteon a

agaln div
N EwANg elgh
fathoms below the po
E in the more direct ehannel,
and eleven and one-hnlf along the st
eoncaviy of the Boutheast Pass, (
reactlon of the bank. Without further
einboration, the same general resulls may
be scon wherever a crevasse ocours  and
there is no indleation of shoaling due to
the escape of the excess aof the flood
waters or loxs of volume,

“Un the ciher hand, there In 0 wvery
marked benefit observable in the rellef af-
fordel 1o the stream, for these openlngs
cenable it to discharge 2 large porilon of
Its sedimont bey I the banks and out of
the highway of ecommerce. which must
otberwise be earcled to the Gulf and be
dropped directly acros= the channel, thus
extending the trough, reducing the slope
and Increaring the helght of the floods
in fact. & former Chief Englneer of the
Btate of Loulslana stuted that the resson
for selocting the southwest Pass for fm-
provement was becauss of s greater
feneral depth, =o that the shoaling, which

cum

must result from the extension of the
channel four miles Ly the two juttles,

would not so foon &fert the navigable
depths, In copm—quence of the contraction
of the outl-{

“An wirendy stated. simllar resulte haye
taken place In the South Pass above the
joettiex, where th
coeded fourty fent. But theeas |
lets also play an {mportant
reclamntion of lnnd ns well az in redue-
ing floods and mmproving navigation, for
by this method of hydraulic gradins, with-
out cost. large areas are gradually filled
and converted Into wvaluable plantations
The extent of these deposits may be
roughly determined by a eomparison of
the United Siates Coast Sur charts of
185 and 1891, from whlch Bt appenrs that
the accretion to the land above water in
the vicinity of tha Ha Grand Liard.

Spanish  Fass. Red FPass, Tiger Paws,
Grand and Willlam's . during the
thirty years between the TYCYE, nmount-

fd to about 113 snuare mi
0 acres, At Cubitt's Gap, whers ¢
river & straight and wide. the mts
deposit has alzo been consklerable.

. or nearly

of
This
breach occurred in 18682 and within a few
yvenrs an area of about elght square milos

was matred almve water, while a
made by a Mr. Chucns Lewis, {n 1852
showed further doposits covering some
£2 square miles, h s alresdy Indd 4yt
on paner under the Government land sys-
tem, into townshipe amd sactions,

COST CONEBIDERATION,

“A better idea of th= exterit of this con-
bution to the weilth of the nntion may
be ohtained by computing the cost of we-
curing !&£ by the vsual method of back-
filling by the use of hydraulic dredging at,
say, 10 cents per cuble yard, nand sssum-
ing the average denth 1o be nine fast On

s basis the lotal fill wauld smereri*s
some 40000000 cuble yards in the thirty
years, or over 13.00.000 cuble yards per

EUrvey

The tote]l cost of securing this re-
t dredging, regardless of Loue, would
tharefore represent $40,000.000 for thls one

crevasse,

“At ‘the Jump,' where 111 square miles
were reclaimed In about thiriv years, the
cost would have been 0 per annum
If attempted by mechanical dﬂdging. ar
$306.000,000 for the entire time (or over 3L.5%
m‘fam. #0 t e coxt wauld

neohibitory. Thts one annual depos-
it withdrawn frem the river averaged
rbout 35,0000 cuble rirds, and as the
total amount of sriiment carried to the

Gulf has been e.dmated by Humpbreys

the
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REPORTED THAT RADIUM
COMPLETELY CURED CANCER.

' PRESIDENT (’,a&.aor. . WRIGHT.

New York, Deo.
Iil'l'l't:it-l-n'.’cr the entl
ark, N. J.
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redustion of flood helght an
cremse of the public domaln, !
cozt.

“it would therefore sem that these lat-
eril outlets have very much (o ‘.L-.r:','rm‘m]
them to the atlon not only of
eng.neers but of «ineds mMen,
furmers and real estato o 1d that
g0 far as the evidence of ¢ goes
thelr operation Is only i :md_ in
nowise injurious, If they wers closed ana
the river leveed, all of the advantags
named would be desirayed and the sedl
ment would be earried to the mouth,where
ft would extend the bars more rarbdiy,
ralse the flood-plain a require ‘-i'-_\,t:
tion of the er tive system of levees nlong

@ er banks, .
m"liﬁtttlwre ts anpther class of outlets
which may ba cousidercd in this co -
tion and that s the bars which o
the mouths and thus prevent the £

charge of the fuvial waterm  Thes

be cistinguished as longliodinel o
1 their pern £ 1 Iz enilrely
clicabie by apply ergy of the

1 1“%(
river to the work (o be dox

SEDIMENTARY STREAMS.
It {s & well known fact that a sxlimen-

tary stream, flowing through a stralght
per-

resch, celdom maintains a single
manent ehannel, while In awinging
curves the concave l:"i'- ¢, aeiing

Irecirix, causes a renclion w
?hlr bed and deposits the st upon thle
complamentary, sonvex bank which .'.4
the resultant of this action. In this way,
by the operation of natural laws, the de-
posits are removed from the path of nav-
igation and the c¢ros petion is automat-
jeally adjustéd to the requirements of ihe
river. Instead, therefore, of bulldng two
parallel jettles as subsiituies for the nat-
ural banks and thus extending the river
into the Gulf at the expense of its siope
nnd the reduction of it area of dlnr!mrm;l
along straight lines, which are unoaturil
and wniavorable, it will be found more
rational 1o bulld one curved troining
50 placed 2§ to create 4 head and reacto
which will transport the &1t to the opp
re it will be de-

aite or canvex bank, Wi

posit without cost. leaving an ample
nuvigable channel and saving the exposs
of one of the jettle wkile it also scours
nway the bar directly In fropt of the
mouth and aforas an open passage 10r

the effluent water.
“By thus utlliz
to flow in curved
ones, half the cont
be saved nind o batt
channel be obitained, with a lowers
the flood helghts of the river.
sult is due to the form of the osi
ereated, and it will Le seon that
such modification s applicd tha ¢
stream is abruptly olisc ked by the ins
of the Gulf water ami tie szdiment thus
deposited acts as A buffer to divide
deficet the energy into lateral compo-
nenis, which are again subdivided indefi-
nitély, ns shown ln the typical forms of
the depoeils at Cublit’'s Gap, whereas
when supported and concerirated by the

Ii.: the tendency of water
Hnes, Instead of straight
of the jdtty works may
and more permanent

and

continuous reacticn of a propeny-paaced

resiating medium, the activigy of Lhe cur-
rents thus generated will prevent doposits
near the trace of the work and create a
neutral Tope or CoUniersECArp at MM k-
tunce therefrom, which wil] thus becomre
the site for the dump. These features may
e observed wherever there are obstiacies
placed in the path of a curreni.  The bes
ertificial fflustration of the efiiviency of
this principie as appled to a tidal inlet,
with a 1 & tide, 1z to e found at Ar-
M’fﬁ I;lu;ﬂTm: the flcod plain by the

¥ & lowering © tal
e A e in well, iustrated: by the

ing also we jinstrn e
-:pﬂ.ru:lr{?:s on the River Tvne in England,
where the flood helghis have beem redused
from 5 toc 3 fee: along the stream, by the
epening of the mouh and removal of ths
Lars from :he

“Regardiess, theraiore, of the Interests
of navigation, It would be of great benefit
to the State and Nat to. open the
wmouths of ali the passes for dralnage and

reclamation purposes. and by the usa of
this gt r form of too] this could be ac-
thed more affectively and at  léss
an by the mcthods now in yvogue
at the mouths of sedimentary rivera,
REGULATION NECESSARY,
“In the foregoing analysis it has been
I 1 to lay particular stress upon
¥ of o reguiating the move-

the sediment as to prevent its
belne deposited In the pathway of the
sireain, where It may operiite Lo obstruct
its flow, causing elevation of bed, banks
levees nnd greater risks and expenie, for
svident that so long as the com-
ng carth apd water are confined to
hannel with no svenues of escape
+ deposils must engorge the bed and
olve continuous danger and expense.
It would seem that the attention of
ing proflession has been fo-
fupon the control of the
. apart from its sediment, and with
mdary consideration to the evils re-
sulting from fallure to separate these two
clements, which, It ia bolleved, may be
done to grent advantage al & number of
points en ruote, where lands may be re-
cialmed by the nateral process of hy-
druulle grading and large tracts of the
richest arable Iland be reclaimed In a
nly time at a cost which
snificant e compared with
to grade and draln it by
TRIN,
ore, desired to dirsct par-
won 1o the necessity of pro-
1e dumping sitea for the mud
seaward by the river in times of
. wiere it may be deposited beyond
nlkks of the stream without injury,
thiough or over sultalle welrs and be pe-
tained by impounding dikea In the low,
awnmpy regions to thelr advantage,

“The question is similir in its genernl
features dnd offects to that prevalling ot
the inlots nlong alluvinl coasts, where it
wes (he practice to aitempt the removnl
of 1he bars by jelties in pairs supplement-
el Ly dredging, but which method has not
been able to meet fully the demands of
ml_nlt-‘rtl‘-\-'.--.wvl.s. 0 thal recourse s now
ieing had to the control of the heavier
earthy materiais which compose these ob-
structons In such monndr as (o protect
channels from their em:rc::r_gmanu;
and causs the single concave jotty to con-
siruct and muainials much greater depths
than exist in a state of nature.™

PROFESSOR SANDERSON
ON COTTON BOLL WEEVIL.

Professor E. Dwight Sanderson, in a pa-
per on “The M in Cotton Boll Weayi]
In Texns,” discussed the life history of

in 1904 along the lines d=monstrated to be
successful by the Duivislon of Entomaolo-
EY. ‘D‘urln? the last two years Ar. Huon-
ter and his as=lstants have also Inves-
tigatad the life history and hablis of the
weevil In & manner most sitialactory
and unprecedented In thooitghnesa but
no details have yet peen pubis.:el. In the
fall of 192 Frofessor lly resigned his
position and 1 was called to take up toe
work for the State,

GENERAL CULTURE METHODS.

“It has been generolly rocognized for
maay years that general cultural methois
must be the principal means employed
against most of the Insects pifecting sia-
ple crops,  Entomologisits have Invest-
gated the life hivtories and In many cases
demonstraed by  exporicnce  how  they
might be fought. Never before, however,
60 far as I am aware. has & large acleng:
of land practically been rented and upon
it a demonstration made of the methods
advised. It has only been mince the es-
tablishmneat of thess foms and o perma-
nent laboratory In Texus that the Di-
vislon of Entomology has made a declded
fmpression upon Lue cotton growers of
the Btate, or Indeed has thorounchly in-
vestigaial Lhe patural hisicry and means
of combiting the weevil. This scty a
new pace aml zhows o new method In
i pracieal demwooastration of resulis of
entomologleal researehn.

“Of the means of controlling the pest
advocated by the division up to 158 <nly
that of the fail destruction of the stalks
and thorouzh cultére have proven Lo ce
of general value.

“Whether spraying with sweetened ar-
senicals Is of any valoe In distroying the
overwintered becties on young cut.on in
spring 1T am unalle 1o state from my own
experiments. The weevils did not appear
in numbers sufficient o warrant spraying
in our fisids thi= year until July. [ then
sprayed, but with no effect. That sweel-
eéned arsenicalg are of no value in kllisg
weevils In summer or fall, even when
deprived of squares, 1 have proven again
and again with al strengt of polson
both in  the Isboratory and ficld
Indeed sweeiening tne polson with mo-
lispes and honey dies not seem (0

*The matier of the fall destruction uf
the stalks has not, however, been as gen-
erally adopted by planters even In South
Texas an we might have wished or ex-
pected. Blany c.uses conspire ngalne=t this
practice, The Livsior of Entomology has
irom the first sdvecated legislation mak-
Iog such destructon of the stalks com-
pulsary, which wovla also seem to be in-
dorsed 1y Hecretary Wiizon in his last re-
parf.  Thot such leglslation would be de-
Firable if iL could be enforced there can

but little deubt., Whether It Iz posalble
and censtitulional to pesfect an organiza-
tlon for s profitable enforcement is a
leglsiative guest.on hevond the writer. As
s00n as it has been thoroughly demon-
strated thot such fall work Is of im-
portunce ond the planters realize it as
they are mew apprecinting eadly planting
and early warieties: in short, when the
bgml public sentiment reazlizes the neces-
sily for such Icgleiauon, it may be possi-
ble o gecure lte enaciment. From the en-
fpmunc t of such ibie legislation the
sSouthern ertemcligist may devoutly pray
that he be allvmed to wash his hands en-

L
SPRAYS ARB VALUELESS,

“All machines, sproys, noxidons, ete.,
hava proven of little or no value, owing
to the habits of the woeevil; none are be-
ing recommended by us, and there scems
but little promise In any of the {dsas yet
brought forward. The Lagisiature of Tex-
a3 has offered a roward of 380,00 for a
remedy for the weevil, providing its ap-
plication costs not over $1 per acqe, but
which I3 zo hedged arcund with provisos
that 1t decidedly improbable that it
will be awarded. Furthermaore, the method
must be given o the State and patent
rights forfe! ed. so that it is an exceed-
ingly poor buslness propositlon for the in-
ventor, The pe
fome spray or machine for destroying the
peet has done much to delay the moare
aeneral adoption of the cultural methods
now agreed as being successful for avold-
ing Injury. The falth of the average farm-
er In the superhuman abllity of the sci-
entist to devise new and unheard-of
means of e mbating such a pest Is In-
deed flattering to the latter, but Is dls-
couraging when he apprecinies the im-
possibllity of meeting the expectations
of the furmer, who Is slow to reallza that
a4 remedy per se is not necessary, and
who, though the entomologi=t may have
elucidated the habits of the pest and dem-
onstrated how a proflisabls erop may be
ETown, only scoffs al him sp a sclentifle
theorist, because he cannot devise some
menns for utterly exterminating the pest.
With such condit'ons you are all famiitar.

"It I my belfsf that it Is quite fmprob-
able that any decldediy different means of
combating the boll weavil will be ascer-
talned other than modifications and per-
fectlans of the cultural methods now ad-
visad, unless there be o discavery of some
physieal, chemleal or blological principle
which may be appiled to the problem, but
for the dlscovery of which the entomol-
u:!ft certainly eannot be held responsibie.

*“The greatest taek In fizhting the boll
weevil Is, therefore. an educational one, in
bringing about a bettar cotton culture and
more intelligent ngricuittire in general
That this should he the work devolving
upon an entomologist Is unfortunate, but
it bas been my chie! work for the Iust
;‘011‘11- ?;E'l'né"'f rﬁean&o% blhehmm-t fzruitfudl

ald. . demander) tha pet
appreclated by them. & PrEne

INJURY 18 EXTENEIVE.

“The nctual Injury done by this Inseet
hag been the subject of much wiid ~u-
lation ns well ax serjous study. Professor
Mally very conservatively estimated it at

L58,195 In 1802, basing his ficurss upon
the production of 1%0. Recently, at the
Texas Cotton Convention, Mr. W. D, FHun-
ter estimated the loss this year at $15.-
000.000. One prominent pianier has been
qgmcﬂ in the press as estimating the loss
this year at 350,000,000,

“In 1506 the Injury has been extended.
Flve countles in north-central Texas In
particular which showed a decided In-
crease In 1902 over 189, having In 12 16.-

477 bales, In 1¥9 suffered a lcss of at
jeast 0000 bales or 51 cent, at

per

Teast one-fourth of which was due to the
boll worm. The area Infured by the wee-
vil was also extended elsewhere. In gen-
eral the Injury due entirely to the weevil
in the area previously Injursd was about
the same, though In many Instances bet-
ter crops were made. Exce=ssive rainfail,
wis, however, very favorable for Injury
by the weevll and assuming the shoriage
1o be the same (H55% bales), and adding
to it the Injury In the five counties gbove
mentioned, there was undoubtedly a joss
of 5000 bales In 198 chargeable to the
holl weevll,

“Whether this Is an overestimate or not
w'll appear upon receipt of the census
report cotnties for

NOT A TOTAL LOSS.

*“I"his In not. however, a complete loss by
any means, for wera ese 5000 bales
now on the market the price of cotton
would be pearer § centa than 4 eents,
as !t was quoted yesterday, the highest

in New York since 1875, according to
the daily press. The Texas crop of 190

has brought considerably more money
into the State than that of 1390, despite
the decrease,

“Hut the benefit of this rise has not ac-
crued equally to nll, about &) or & per
cent of the acreage making a very fair
crop und gecuring the entire benefit, while
5 or 4 per cent of the acreage secured
but half a crop. As there wss a rise In

rice of at least I per ceni, the real
0w therefore would be but 3735 per cent
instead of 3 per cent of the croap on the
Injured area of approximately $15.000,000.

“That portion of the State hitherto un-
Injured yields roundly 1500000 bales.
Stould It suffer the same loss as the fer-
ritory now Injured during the next few
cara, the loas will he something appall-
ng. exceedinz the loss due to a single In-
secr pest In any Btate heretofore es ted
so far am T rm aware.

“The weevil hae now apneared In lso-
lated spots in Loulsiann. There seems no
reason why It should not spread (o the
Mizsinsippl and along the Guif Coast
thronghout the eotton belt. as other In-
sects have done. When it reaciies the

the nest, the injury done by it to the eot-
ton crop in the States In the cotion beit,
and pointed out that sprays and a-
chines to exterminate the Insect are val-

Lelese, i
The remedy he suggested he called an
mdlucational one, In bringing about a bet-
tor cotton eulivre and more intclligent
oulture in ganeral. Professor ndeTzon
is professor ol ¢ntomology at the Q.IFH-
ilege of Tex-

ciffiural and Mechanical
ag, and his paper, which was read before
;he Entomological Section, was Intercs:i-
ng.

l?nf;‘fﬁ;oa Sanderson gmd:m

“In onIress mude o appro-
jriation for the Division of Entomology
19 nin taks up the study of the bojl
weevil, as lts northward and eastward
sprind mennced ‘adjoining cotton Sintes,
In 1001 Mr. Huller was placed in cha
of the work snd u laboratory was estnl
lshed at Vietoria. In 1992, under renewasd
approprintion, Mrs. Hunter contracted with
the proprietors of two large farms, one ot
Vicioria and another at Calvert. upon
which the cotton was to be grown nocord-
ing to his lireetions, the t
guarantesing « c in mp_gfr acre and
paring extraovdirary costs s nrra:lﬁ
ment was h!;hll-f satisfactory nnd in ¢
el farms, distributed over the primé?d
ceiton districis of the Biate, wers thar
alz‘alml:d. % -

t now proposed to @ a large

number of such farms by mw

Migeigzipol btottome. where the rainfall is
much greater than in Texas, it will be
much more difficult to combat than in
Texns, 2nd the outlock Iis by no means
pleasine for the planters of those see-
tlone. It Is high time that the planters of
the South commence to carefully study
and adopt every means of Increasing the
roduct of this their staple crop, so that
Phey may continue to grow it profitably

ite of this terrible scourge. Hence-
r:'R the prablem will probably be maore
an & ural than an entomological
one.”

FATHER BRENNAN SHOWS
PROGRESS OF ASTRONOMY.

Much attention was attracted to the
paper prepared and read by the Reverend
Martin 8. Brennan, A. M. Se. D.. on the
progress of astronomy fin the United
States,

Father Brennan, who s pastor of 8t
Lawrence O'Toole’s Catholle Charch, St.
Louis, has an jaternatiopal reputation as
an astroncmer and = the author of sev-

that subjeet.
erllnhk-kgﬂ:é—:etw be xaid in part:
The syst enitivation of
M-mwﬂmmuﬂp
The first real impuise toward fts ad-

In
fo
of

vancement here was a donation of LW
made by Mr. Shekion Clarke to Yale Col-
lege in 182, for the purchuse of a tele-
séope. The instrument was made by Dol-
lond of London, having an object glass
of 5 inches aperture and a focal length
of 10 feel. It was & very 0One instru-
ment, being periectly achrematie and of
really good definition. It had a spinder-
line micrometer sttachment of the best
construction. ‘Lhis telescope was mounted
on castors and piaced in & room with Jow
windows, so that no object could be
viewed that had attuined an altitude of
i degrees above the horfzon.

The predicted return of Halley’s comet,
in 185, wis an event that aroused greal
intercst in astronomers, The most eminent
Eurvpean astronomers had computed the
perlodie time of the great comet's returr
and the popular journals of the time drew
public attcntlon to the subject. Halley's
was the first comet the orbital time of
which had ocen computed.

Profesgors  Olmsted and Loom! with
this Clarke telescope, wers the in
Lthis couniry to observe the comet's re-
turp, and made the fact known weeks
before news arrived of lis having been
reen in Europe.

Thiz reaily gave a great impulse in this
counizy o astronomical observation and
Lrought prominently before the public the
importanee of havirg Inrge telescopes
with ail the appurtenances necessary for
exact obrervation

Fefore the Clarke telescope the Instru-
menty in uxe In this couniry were fow
and small, and the observations seldom
reached bevond the notice of a solar or

iunar eelipse and some few unimportant
celestial measurements by means of a

sextant.

Profesaor Albert Hopkine, In 15§, may
be =iid 1o have founded the first regular
astronumical ohservatory in this country.
It was hullt {n connection with Williams
College, Massachusette

On the evening of Janvary 3, 1298, the
mighty equatorial of th+ Lick Observators'
wes first directad to the heavens. The
observalory s situated on Mount Hamil-

Mty of the Invention of-

fon. fifty milex south of San Francisco,
and 4255 fert nhove the level of the sea.

The groat objective, 26-inch a ure,
wns made by the Clirkse. The Lick Ob-
servitory hesjdes gpossessing the great

telescope has the best equinment of as-
tronomical Instruments in the world.

Profersor Edward F. Barnard, one of
the ophservers, renowned always for his
keenness of vision, discovered, with the
great refractor, on the night of September
8. 1892 n fifth moon to the planet Jupiter.
The lttle sgtellite is less than 100 miles
In diamater, I distant shout 112550 miles
from the centre of Jupiter; having a
periodic tima of 11 hours, 57 minutes, and
=.61 seconds and ahines with the lnstre
of n =mar of the thirteerth magnitude.

This Is. in all Prukub:llty. the greatest
astronomical achlevement of the century.

Profegror Parnard was the first to dis-
cover n comet hy means of photogranhy:
this he accomplished on October 12 1598

Attached to the University of Chicago
fs the great Yerkes Ohservatory. In this
oheervatory la a mizhty forty-Inch re-
fractor made by the Clarks. A magnificent
corps of observers Iy In charge ot'?he ob-
gervatory, and certalnly areat things are
expected from that quarter.

Thiis sixty years ago the Unlted States
hnd scarcely ore properly equi ob-
servatory: now they have the finest In the
world. manned by the most untiring and
compelent astronomera.

Celestial photography s n great ald to
the estronomers of to-dav. and has mads
w:lnrderrul progress within a very few
¥ | 8

The chemlen] plate is sensitive to rays
which are Incapable of affecting vision,
and by long exposure ean accumulate im-
rresvions nlmost  Indefinitely. Fuint ob-
Jeets may be photographed, which the tel-
cs;:l;-t- m;—Idhmw!r reveal.

notograpny nlto m‘]ﬂ ﬂm.
rolar and stellar phe mlngl, ds
of the source of error of ordinary ob-
90{;;‘:%]41:1.’! =

wior Henry Draper of New York and
xr;mtn-:nn_, rﬂI!rmd t;f ﬁ‘ﬂwi dee made tha
ret experiments In celestinl phot ’

Doctor Draper was the to 3%'«: rn
photorraph of the fized lnes in
tra of stars, and severed In this
work untll he had obtained impressions of
thn spectri of more than 10 stars.

In 1877 he announced “the discovery of
oxygen In the sun by photography, and a
new theory of the solar spectrum.™
wns cortalnly ome of the most brilliant
astronomical dis ever made,

Ameriex may be sald to be a new and
Inte comer [nto the field of astronomical
eclence, but American. astronomers are
forvent and devoted.  They have, indeed,
already achieved mueh and may be con-
fidently expected to schieve even much
'?"'g;; :rmdnlm I;*e-nll.u in t;'e near future,

F work in harmony and are thorough-
Iy organized. They have formed
rome excellent associntions, such’ as the
ﬁ::m“"mfmll sﬂtd“-e:.{’ of It’hr; P?eille. the
stronomical an t veical Boclet
gj;i.&n:erlca. and the Bt.mpluon.'l.s
ence.

PROFESSOR J. B. WEBB
ON ARTIFICIAL FLIGHT.

Professor J. Burkitt Webb of Stevens's
Institute, Hoboken, N. J., dscussed the
probiem of artificial flight in & paper cn
“A Firing Machne Problem,” read before
the section on mechanical sclence and
engineering yesterday morning. The fol-
lowing Is an abstract:

"The figing problem is a difficult one
and the inventor should discover two
things. First, to alm for the most prac-
tical resuit; and, second, to attack the

of

worthy of some coasideration, becacse It
Is thus possible to thus support a weight
in the alr and to move it about at & slow
or moderate spesd. ]

“There may be as much use for such
machines as there is for semistationary
boats. But If we loock no further we can
hardly be sald to have at all considered
the real problem of aerial flight

‘““What is, therefore, the most
ﬁ-ue side h:r wudpe;mm‘!wwmw e

e may avol %0 as to sim
problem  and yet leave its sosution of
grent practical value?

“It would seem, In the first piace. wise
to eliminate the question of motive
us that can be supplied in any
by a trolley running on a pair of

uctors, as ls now done on some

car lines. Of course, the flylng machine
would operate above instead of

conductors.  Whether it may be possible

to carry its

tances must be left

eventunlly for a ﬂyuéi mahine

own power for luaze

for the future to determine. The

ing part of the Lroblem is sufficlent
A ::Il l.hﬂ:m H. ting by
- ¥ mackine operating

would be a umefol invention, as it

dispense with all trac

lanidling p

ficulty. it is without doubt that of s

and al‘mung. and it Is safe fo say lh‘lE
when is overcome the Oying machine

é

:

would

as a cable stretched between high towers,

let the endeavor be to devel n

which rar slowly and surely from the
cmarly

5

ground and as slowly and safely
agaln. Buch a machine must o
be controjled by an automatic
device.

“The question of propulsion by

or oscilating wings is (o some extent one

of function. It j» known that paddie
omical than pro-

pellers, as far as water friction Is con-

ﬂm% but with w:?luufndwlﬁr this I’ll-_q

not a vital question, propel

most desirable.””

MOHE ARRIVALS REPORTED.

Tate arrivals at the convention of sel-
entists yesterday were as follows:
ercival . Cal.

A




